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Reading descriptions of Cayley the man reminds me of Whitehead: constant work, great 
modesty, perfect courtesy, and dislike of controversy. A considerable facial resemblance has 
been pointed out to me. You need only give Cayley’s nose a little aquilinity when comparing 
photographs. (p. 97) 
Lowe believes E. J. Routh was Whitehead’s coach and relies on descriptions of 
him by his students J. J. Thomson, Karl Pearson, and A. R. Forsyth. 
In later life Whitehead described his Sixth Form mathematics master as the best 
teacher of mathematics he had ever seen, “bar none” (p. 52), but not even Lowe 
has been able to determine who this was. The best he has done is to narrow it 
down to two good candidates: the Reverend Alexander Wood and John Blanch, 
both trained at St. John’s College, Cambridge. Lowe leans toward Blanch, “who 
later was unhappily married to Whitehead’s sister, Shirley,” and inexplicably 
committed suicide in 1907 (pp. 68-69). 
No important part of Whitehead’s mathematics, logic, or philosophy in the 
period of this biography is stinted by Lowe, and this, in conjunction with the fact 
that Whitehead never broke off a friendship, seems to have been liked by all who 
knew him, and to have had no enemies, might have added up to a dull biography. 
As Lowe puts it, “How can the life of so good a man be interesting?” Lowe has 
answered this question by giving the reader the opportunity to know Whitehead. 
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Reviewed by Michio Yano 
Kyoto Sangyo University, Kita-ku, Kyoto, 603 Japan 
The content of this book is better represented by the subtitle than by the main 
title, which is likely to invite questions. The first question arises concerning the 
word “medieval.” Nowhere in the book is the word defined, although the reader 
will know from the contents that the period of the 8th to the 19th centuries was 
regarded as medieval. It is not easy to understand what marked the 8th century as 
the beginning of the medieval period in the history of Indian science, or why such 
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a demarcation was necessary at all. It seems to me that the editor was not utterly 
free from the “European bias” (which he harshly attacks in the Introduction) 
when he used the word “medieval.” The next question is about the concept of 
“India.” Included in this bibliography are authors who are generally considered 
as belonging to the class of the Arabic or Persian scientists-for example, al- 
Haitham, al-Khwarizml, al-TuSI, Kushyar ibn LabbBn, al+Ufi, and al-BirCini. (All 
these names are congested in the first few pages of the Astronomy section, be- 
cause their full names are treated as beginning with Abii, “father (of someone).“) 
The non-Indian scientists were included in this bibliography either because they 
wrote about India, or because they learned much from Indian science, or because 
their works were popular and well read in India, or because manuscripts of their 
works were preserved in India. But none of these criteria was consistently applied 
to the selection of the authors and titles. The further question is why source 
materials in the three different languages should have been put together in a single 
volume without any differentiation of entries. The editor had a grand idea of 
synthesizing scientific activities carried out in Sanskrit, Arabic, and Persian, but 
the difficulties of such an attempt have been illustrated by the outcome of this 
book. 
The branches of science and technology are classified in this bibliography under 
13 headings: medicine, astronomy, mathematics, alchemy, physics, agriculture, 
botany, zoology, geography, gemology, architecture, encyclopedia, and dictio- 
nary. Such a classification, itself quite European, is not suitably applicable to the 
traditional scientific activities performed in Sanskrit, in Arabic, or in Persian. 
Rahman’s criticism of Eurocentric interpretations of history of science can be 
directed against himself. 
The total number of manuscripts entered in this bibliography, 10001, might 
appear overwhelming, but it does not mean that the four compilers examined all 
the manuscripts. Rather, most of the descriptions are based on the published or 
unpublished catalogs of manuscripts which the compilers happened to obtain. As 
for Sanskrit materials on astronomy and mathematics, the authors too frequently 
refer to S. N. Sen’s Bibliography of Sanskrit Works on Astronomy and Mathemat- 
ics (Indian National Science Academy, 1966) and add nothing more. For instance, 
if readers want to know something about Bhaskara II (or BhBskarBcarya), the 
most famous astronomer-mathematician in Indian history, all the information 
they would get is the reference to Sen’s work. It is a pity that the compilers 
had no chance to benefit from D. Pingree’s Census of the Exact Sciences in 
Sanskrit (Philadelphia 1970, 1971, 1976, 1979) which has virtually superseded the 
earlier work of Sen. If they had had a glance at the Census, their work should have 
been totally different. 
In spite of these deficiencies, this bibliography is useful, because bibliographies 
comparable to Pingree’s Census have yet to appear in the other branches of Indian 
science. The section on Medicine, to which the largest space (272 pages of about 
5000 entries) was devoted, is a great contribution. In order to make this a conve- 
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nient reference book, however, a total rearrangement and revision would be nec- 
essary, as has been suggested by Ansari and Fatima in their detailed critical 
review in Studies in History of Medicine 8 (1984), 67-87. 
tier die Entstehung von David Hilberts “Gnmdlagen der Geometrie”. By M.-M. 
Toepell. Studien zur Wissenschafts-, Sozial-, und Bildungsgeschichte der 
Mathematik, Band 2. Gottingen (Vandenhoeck & Ruprecht). 1986. 293 + xiv 
pp. DM 78. 
Reviewed by Jeremy Gray 
Faculty of Mathematics, The Open University, Milton Keynes, MK7 6AA. England 
Even in Hilbert’s time, the appearance of his book [Hilbert 18991 on the founda- 
tions of geometry presented a paradox: a radical reformulation of material that 
was either elementary and well known or else new but so counterintuitive and 
extreme as to seem unlikely ever to achieve central importance. Today, as the 
teaching of Euclidean geometry and the content of the Elements recedes even 
further from the school curriculum, and the novel geometries Hilbert introduced 
are still little known, the paradox is if anything starker. What was such a great 
mathematician, then at the height of his powers, doing with such insubstantial 
material? The answer is not to be found in the social history of mathematics (a 
topic Toepell rightly does not even discuss): there was no clamor from the schools 
or the engineering faculties for geometers to put their house in order. But there 
was a crisis of sorts within geometry itself. The 19th century had seen a marked 
growth in the study of projective geometry, and people like Cayley and Klein felt 
that this geometry was more fundamental than Euclid’s. There was also the dis- 
covery of non-Euclidean geometry to come to terms with. Unlike projective ge- 
ometry, this geometry made physical sense: the two together made it clear that 
Euclid’s seeming logicality was deeply flawed. The significance of Hilbert’s work 
lies not so much in the rich details accompanying his analysis of geometry as in the 
profundity of his methodology. It is one of the merits of Toepell’s book to present 
the details clearly and fully while never letting the reader lose sight of the impor- 
tance of the novel methodology. 
Traditionally, mathematicians asked: “what is mathematics about?” What, that 
is to say, are the objects with which it deals? In the case of geometry this approach 
is particularly natural, because it was argued that geometry deals with, refines, 
and organizes our intuitions about space. This was the view of Pasch [1882], in a 
book that greatly influenced Hilbert. Pasch said that his basic theorems were 
“grounded immediately in observation” (quoted in the book under review on p. 
8). But Pasch then proceeded to develop vigorously a strictly logical series of 
deductions from his initial premises. It was this idea that caught Hilbert’s imagina- 
